conscientiously move the discourse from identifying health disparities to eliminating them.
The years that followed brought progress in researching causation, positing solutions, and supporting promising models for the elimination of these disparities. The congressionally mandated Institutes of Medicine report Unequal Treatment grouped factors of causation into 3 basic areas: health system-level factors, care process variables, and patient-level variables. 2 In addition, its authors proffered strategies for achieving health equity with recommendations that included legal, regulatory, and policy interventions. 2 With increasing research and dialogue, legislators began considering the next appropriate intervention. Congress has continued to debate solutions to the health care issues facing minority communities, introducing 6 comprehensive minority health equity bills since 2000. In 2007, the 110th Congress saw the introduction of an unprecedented 16 health disparities-focused bills. 3 Despite the increasing legislative interest in improving minority health, no comprehensive minority health measure has become public law since the Minority Health and Health Disparities Research and Education Act of 2000. The proposition of legislative remedies for health disparities has not been unique to Congress. Since 1999, a majority of state legislatures have passed minority health legislation. 4 These laws have addressed cultural competency, health professional recruitment and retention, and disease burden or risk factor management. Furthermore, 40 states created offices of minority health, and 4 states designated official minority health contacts. 5 When considered in sum, these state and federal legislative efforts have ushered in a new age of health disparities discourse. Champions of comprehensive health equity legislation argue that it is a necessary adjunct to existing efforts to eliminate racial and ethnic health disparities. Skeptics assert that the disparities can be largely addressed through generally improving access to quality care for all Americans. Most, however, appreciate the utility in bringing the discussion into the legislative arena as this issue continues to gain momentum.
In this context, we recognized a need to create tools to guide legislative efforts for achieving minority health equity. The goals of our analysis were 3-fold: (1) to establish an index depicting variations in US racial health disparities; (2) to evaluate the association between this health disparities index (HDI) and known social determinants of health; and (3) to use statistical correlations to help guide minority health legislative interventions at the state and federal levels.
METHODS
Six of the most glaring indicators of racial and ethnic health disparities, as referenced by the Department of Health and Human Services, were the foundation for this HDI. These focus areas are: cancer screening and management, cardiovascular disease (CVD), diabetes, HIV/ AIDS, immunizations, and infant mortality. 6 Mortality was selected as the primary outcome for each condition as a proxy for disease severity, because of its value as a more precise endpoint than morbidity and its compelling significance to legislators. We omitted immunization statistics, as immunization is unique among the 6 focus areas as it is a preventive measure rather than a distinct cause of mortality.
We We calculated these HDI scores for the 7 years in the analysis for all 50 states as sufficient data allowed.
A state HDI score of 1.00 represents racial health disparities equivalent to those existing among the entire US population. An HDI score of 0.00 would represent racial health parity, and states with HDI scores of 0.01 to 0.99 experience less racial health disparity in mortality than the inequalities among the US population at large. Lastly, states with HDI scores exceeding 1.00 exhibit more racial health disparity than US averages, indicating larger differences in Black and White mortality for the selected conditions.
Selection of Variables
To test the validity of the HDI as a tool to measure health disparities, we first evaluated its correlation to several of the known social determinants of health. 8 (Table 1) . When we used Pearson's correlation coefficients, the HDI was positively correlated to racial disparities in median household income (P < .001), state Black population (P < .001), and Medicaid eligibility scores (P < .01). We found a negative correlation between HDI scores and state health spending (P < .001).
The longitudinal mixed model analysis included 5 years of data (2000) (2001) (2002) (2003) (2004) for each state rather than the entire 7-year data set. The 1999 and 2005 data were eliminated from the analysis because of the missing values for median household income and state health spending for those years. In the final analysis, 32 states were included (Tennessee was ultimately omitted because of a lack of a state Medicaid eligibility score), and a total of 150 observations. The longitudinal mixed model analysis yielded a correlation between HDI scores and both racial disparities in uninsured percentages (P < .01) and state Black population (P < .01). We found a trend toward significance between HDI scores and racial disparities in median household income (P = .074). Table  2 details the outcomes of the statistical analysis both for Pearson's correlation coefficients and the longitudinal mixed model analysis.
DISCUSSION
The HDI has several strengths, including its evaluation of health disparities. Rather than focusing the analysis on well described gaps between Black and White health statuses according to various indicators, the HDI was created to depict variations in the extent and distribution of the racial disparities that are known to persist. The HDI builds upon the corpus of health disparities literature to depict the racial health inequalities for each state within the larger, national context of health disparities discourse.
Tracking Progress in Reducing Disparities
According to HDI scores, most states failed to significantly reduce the extent of health disparities between 1999 and 2005, an observation consistent with the findings of the National Healthcare Disparities Reports issued during the study period. [15] [16] [17] The states with the fewest disparities in 1999 generally maintained their status among the most equitable states by 2005, whereas states with the greatest disparities largely remained among the states with the highest HDI scores throughout the duration of the study. The profiles of the states at either end of the rankings were noticeably divergent with regard to the Black population percentage and racial disparities in uninsured percentages, whereas disparities in median household income were not significantly different among states at either end of the HDI rankings (Table 3) . Although few states exhibited any meaningful diminution of health disparities, some displayed steady improvement in their HDI scores over the study duration. Maryland, for example, began the analysis as the state exhibiting the third-most racial health care disparity in 1999, with an HDI score of 1.25. By 2005, however, this score had steadily decreased to a value of 0.93, a value that was below the average for racial health care disparity across the nation. 18 We are not, however, attributing Maryland's decreasing HDI value solely to the passage of that state legislation. Rather, the legislative commitment to the reduction of disparities in Maryland reflects a statewide emphasis on improving the health of minority communities. Furthermore, this commitment was statistically reflected in the reduction of health care disparities as depicted by the HDI values.
Tracking Health Disparities in Minority Health Focus Areas
The HDI offers states the opportunity to track disparities in mortality among cancer, CVD, diabetes, HIV/AIDS, and infant mortality. Figure 1 illustrates the HDI disease-specific scores for these 5 focus areas in the 2 states at polar ends of the HDI rankings. This index constitutes another mechanism by which states can track disparities in certain disease processes to identify state priorities in addressing disparities. Importantly, each of these conditions can be addressed through better prevention, surveillance, and disease management. By allowing states to identify disease processes that contribute significantly to the health disparities burden in their state, specific interventions can be crafted to assist in addressing these inequalities in minority communities.
Application of the HDI to the Development of Minority Health Legislation
Through statistical correlations, the HDI becomes a valuable tool to evaluate healthinequalities in relation to variations in the social determinants of health. As such, correlations found between the HDI and the selected variables have implications for both understanding racial and ethnic health disparities and crafting future minority health legislation.
Blacks are 3 times more likely to live in poverty than are Whites, a remarkable fact when one considers how income significantly influences health status, access to health care, and health insurance coverage. 19 The positive correlation between the HDI and racial disparities in median family income corroborates studies touting the impact of disparities in income on racial health inequalities. Additionally, we found a correlation between states with the largest Black populations and those having the most racial health disparity. Notably, the income disparities and Black state population variables, themselves, were positively correlated, supporting claims of their interrelatedness in contributing to poor health outcomes.
We employed the longitudinal mixed model analysis because of the potential for confounding variables. Not only did it explicitly model state change in HDI scores over time, but it also simultaneously and explicitly modeled between-and within-state variation. In discerning the relationship of variables to the HDI over the duration of the study, this analysis afforded flexible modeling of covariance structure of the repeated measures, allowing us to determine whether variables such as Black percentage of the population and disparities in income were confounders or independently associated with the HDI.
Using the longitudinal mixed model analysis, we identified correlations between the HDI and both racial disparities in uninsured percentages as well as the state Black population. Additionally, we noted a statistically insignificant trend correlating the HDI and racial disparities in median household income. The presence of both the correlation for state Black population and the trend for disparities in income support claims that these variables are independently related to health disparities and not merely a function of each other. As such, we believe that legislation to eliminate racial health disparities must be accompanied by efforts to address the income disparities that impact health. Higher education levels have been linked to the utilization of preventive services and longer life. Conversely, the lower rates of educational attainment documented among Blacks compared with Whites and Asians are considered a factor in poor health status. 20 With the impact of increased dropout rates unlikely to manifest for many years, these values function as an educational snapshot of the community in comparison with other states, allowing us to reasonably extrapolate those values to the community as a whole. In our analysis, however, we found no statistically significant correlation between dropout rates and the HDI, indicating that this factor alone is not related to health disparities across states.
As a primary reason for escalating health care costs, chronic diseases, such as those composing the HDI, account for more than 75 cents of every dollar spent on health care in the United States. 21 Additionally, minority health disparities cost $229.4 billion in direct medical care expenses between 2003 and 2006. 11 In our analysis, state health spending was inversely related to racial health disparities in mortality. Although increased spending may be associated with less mortality, this is not a sustainable mechanism to combat disparities in health care in light of our nation's economic climate, and current health care trends in spending.
We found no correlation between the HDI and state inclusion of optional eligibility groups in their Medicaid programs. Greater access should not be confused with greater accessibility. For a state's most vulnerable populations, increasing access without the infrastructural support to increase actual accessibility to quality care will not sufficiently reduce racial health disparities.
In a review of comprehensive minority health equity legislation that has been introduced into Congress, several trends in policy-based interventions recur. Each bill has called for health disparities research and improving health care quality, and most included provisions to increase access to care, health workforce diversity, and training for cultural competency. Several bills proposed grants for community programming, public health education, and promoting healthy lifestyles. Each intervention is supported by extensive health disparities research and evidence-based recommendations for health disparities solutions. The challenge, however, comes in the prioritization of these interventions and the specification of efforts that constitute best practices in achieving health equity.
Advisory tools are needed for identifying specific community program grants that legislation should support, as well as the appropriate improvements to create quality, accessible care. Using the HDI as a guide, minority health legislation should focus primarily on decreasing the number of uninsured, as well as closing the significant income gaps that persist between Blacks and Whites. Furthermore, the preponderance of health disparities in states with larger Black populations indicates that the states with the greatest disparities are also the states with the largest segment of the population that would benefit from such targeted legislative initiatives. The percentage of the population affected in the states with the most racial health disparity should encourage legislators to seek to improve minority health on behalf of these individuals, their constituents.
For state legislators, the HDI would be an effective tool to identify the need for disease-specific minority health legislation, as well as a mechanism to track the progress in Note: CVD = cardiovascular disease; HDI = health disparities index. Value of 0.00 represents racial/ethnic parity in mortality rates, while a value of 1.00 represents the average Black-White mortality disparities across the United States. decreasing mortality. Federally, the reality that the Black-White mortality gap has not improved significantly over the past 4 decades warrants the utilization of the HDI to better define this egregious disparity and reliably track current and future efforts to close that gap. 22 Although this analysis focused on evaluating trends in the social determinants of health, future variables could be increasingly specific to predict the impact that diversifying the physician workforce, improving patient lifestyle factors, and increasing funding for community grants would have on the elimination of health disparities. With both state and federal legislation, an understanding of the correlation between social determinants and the HDI can effectively serve as a sound basis for legislative initiatives using pertinent positive and negative correlations to identify targets for policy intervention upstream of the differences in health status among racial and ethnic minorities.
Limitations
We used mortality rather than incidence data to construct the HDI. Although mortality was selected as a surrogate for disease severity, many of the interventions to eliminate health disparities would be meant to prevent disease and might be better modeled by using incidence if sufficient data for these measures existed in all states. Additionally, a likely time lag exists between variations in the social determinants of health and resultant changes in mortality. Through this analysis, however, we hope to discern how long it would take for changes in policy to manifest in improvements in HDI scores.
Another limitation was our use of crude mortality rates as opposed to age-adjusted rates. As we were comparing 2 populations with different age structures, it would follow that age-adjusted rates could be beneficial. Because Whites have an older age distribution than do Blacks, age confounds the relationship between race and mortality. Future studies should consider adjusting the mortality rates accordingly.
Next, our index compares the mortality for Blacks in each state against the mortality of Whites within the same state. As such, it does not compare within-state Black mortality to a national standard for mortality rates, but rather state racial health disparities against national racial health disparities. We chose our point of comparison with focus on the unique disparities within each state. Even still, we recognize that this could understate particularly concerning Black mortality rates in states with higher mortality among Whites as well.
We were unable to calculate HDI scores for 17 states because of unreliable mortality data. Notably, of the states without HDI scores, 16 have Black populations of less than 4% and are the states with the smallest Black populations in the nation. To better elucidate health disparities causation and the most promising policy solutions, reporting for some primary outcome-be it mortality, incidence, or prevalence-must be sufficient to reliably evaluate the health status of minority populations in each state.
Finally, we realize that the index proves useful in assessing correlation between the extent of health disparities and the selected variables, although it does not assert causation. Instead, this analysis can serve 2 other major purposes: (1) to track progress in eliminating health disparities in each state and (2) to identify areas of interest among the social determinants of health and subsequently guide future legislation for reducing racial health disparities.
In conclusion, the HDI serves as a novel and useful mechanism to guide legislative efforts for improving minority health. By tracking the extent and distribution of racial health disparities, identifying correlated social factors, and positing potential initiatives to reduce disparities, the HDI displays its great potential utility in such analyses. Policymakers should strongly consider incorporating this tool to evaluate health disparities and strategically plan future legislative initiatives. j 
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